A thin circular plate with generally restrained periphery and weakened along an internal concentric circle due to a crack, is considered in this paper for studying its vibration characteristics. The frequency for first six modes of plate vibration is computed for varying values of radius of crack, elastic rotational and translational restraints, and the extent of weakening duly simulated by considering the crack as a rotational restraint on the plate. From the results obtained, it is observed that for a plate with translation and rotational restraints, the internal weakening decreases the fundamental frequency by around 31 per cent.
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INTRODUCTION
Many structural elements are composed of circular plates in aeronautical, civil, mechanical, and marine applications. The problem of determination of vibration characteristics of circular plates is basic to engineering design. [1] [2] [3] [4] Several researchers reviewed the literature on vibrations of circular plates with basic edge conditions and internal strengthening.
5-9 Detection of structural damage through analytical and experimental investigations of vibration characteristics of cracked plates has become essential for solving design analysis problems of various types of mechanical systems. The natural frequencies and mode shapes of cracked elastic circular plates considerably differ from their healthy counterparts. In this respect, Dimarogonas has conducted a comprehensive literature search regarding the effects of cracks on the vibrations of various types and shapes of structures. 10 Papadopoulos has briefly described the history of the strain energy release rate (SERR) theory as well as different methods of crack identification.
11 Broda et al. have discussed various models of classical and non-classical crack-induced elastic, thermo-elastic, and dissipative nonlinearities.
12
Lynn and Kumbasar investigated the problem of vibrations of cracked rectangular plates by presenting the solution for the Fredholm integral equation of the first kind and calculating numerically the drop in the natural frequency of vibration of plates due to the presence of cracks.
13 Petyt investigated experimentally the variation of fundamental frequency of vibration as the crack length changes and, the results were verified against analytical ones using finite element method.
14 Stahl and Keer, Hirano and Okazaki, Solecki and Yuan, and Dickinson studied further on vibrations of cracked plates using different methods of analysis. [15] [16] [17] [18] Huang and Ma studied the problem of vibrations of circular plate with a radial crack using an optical measurement system known as the AF-ESPI method.
19
Liew et al. 20 studied the problem of out-of-plane vibrations of cracked plates utilizing the domain decomposition method, confirming the results presented by Stahl and Keer, Hirano and Okazaki, and presented results for a wide range of crack length ratios. 15, 16 Further, they examined the vibrations of a plate having a centrally located internal crack and reported results of frequency crossings. Ma and Huang recently studied the problem of vibrations of a square plate with an edge crack utilizing both experimental and finite element analysis. 21 They found that the variations in crack length to be having considerable influence on the natural frequencies and mode shapes of the plate. Si at el. recently studied the free vibrations of circular plates with radial side cracks considering the presence of water on one side utilizing Rayleigh-Ritz method.
22
By the integration of stress intensity factors, the stiffness matrix was derived for the cracked plate by Qian et al. for carrying out the finite element analysis.
23 Utilizing Rayleigh's
